Our knowledge of the anatomical changes in the uterus after the expulsion of the child and during the early puerperium is very defective. Eecent investigation has thrown some light on the anatomical relations of the membranes before labour has begun, on the mode of delivery of the placenta and membranes, and on the subsequent changes in the interior of the uterus, especially at the placental site. But we are still quite in the dark as to the time and mode of detachment of the placenta and membranes,1 and even on the above-mentioned points the ascertained facts are few, and there is difference of opinion as to their interpretation.
The anatomical relations of the post-partum uterus have not been accurately described.
It is remarkable that on a subject that has so many practical bearings our knowledge is so scanty. The much disputed question of the management of the third stage will never be settled until the physiological process is known, for scientific treatment is always that which most closely imitates nature. Adherent placenta will be elucidated by a knowledge of the normal attachment and separation of the placenta. Post-partum haemorrhage is certainly related to the local changes in the vessels, as well as to the contraction of the uterus. Puerperal septicaemia, and more remotely endometritis, are also caused by a disturbance of the normal changes. Pelvic inflammation in the puerperium becomes more intelligible* when we know the normal anatomical relations of the post-partum uterus.
The reason for the deficiency in our knowledge is twofold. In addition to the ordinary difficulties of clinical investigation, there is this special one?that it is not justifiable, if it were possible, to examine the interior of the uterus in normal cases during the third stage. For anatomical investigation, it is difficult to get suitable material: it must be fresh, and from a normal case. The postpartum uterus rapidly undergoes post-mortem changes, and everyone knows how, for instance, the pathology (and treatment) of erosion of the cervix suffered from the examination of faulty material. As the majority of deaths in the early puerperium are due to pathological changes in the uterus, the difficulty of getting normal post-partum uteri is great. The material which I have as yet collected is small, but it brings out some facts which have not been recorded. Before describing it we must give a resumd of the work which has been already done.
Historical ResumS.
We give here the literature of the minute anatomy of the membranes, so far as it bears on their mode of separation and the changes in the uterus post-partum; and that of the separation and expulsion of the placenta.
A. Anatomy of Membranes and of Interior of Uterus post-partum.
William Hunter anticipated the results of more recent investigation by describing the post-partum uterus as lined by "a stratum" of the decidual membrane,1 which did not come away on delivery. This stratum we now know to be a portion of the deeper spongy layer of the decidua.
Chisholm2 describes the interior of the uterus in a case that died on the seventh day post-partum. He Blacker} from the examination of fresh placentae, two ova at the third month, some spirit preparations at various months of pregnancy, and one fresh uterus at end of pregnancy, maintains that a few of the spaces in the spongy layer are glands, but that the majority are dilated veins, and that they are more numerous in the decidua serotina than in the vera. The difference in his results may be due to his having injected his preparations, which would distend the sinuses and compress the gland spaces; otherwise, it is difficult to reconcile his statements with those of the majority of other observers.
Kustner2 has examined the membranes after delivery, and finds the layer of decidua on the chorion to be thickest near the placenta; usually it has a honey-combed appearance, which means that the separation has taken place in the spongy layer; where this is absent, and the decidual layer on the chorion is thin and smooth, separation has occurred in the compact layer. Round the rent in the bag of membranes the chorion was sometimes (in 12 out of 52 cases) bared of decidua, which began distinctly at some distance from it; in the other cases the decidua was continued up to the rent, but as a thinner layer. This implies a difference in the thickness of the presenting bag of membranes.
Kolliker3 has made a fresh investigation of the glands in the decidua during pregnancy, which he described in the first edition (1861) of his Entwickelungs-geschichte. The hypertrophy at first affects the whole course of the glands, but is afterwards limited to their upper and middle portions,?the latter forming the spongy layer; in the last months, after the blending of the vera and reflexa, they disappear, not only in the cellular but also in the upper part of the spongy layer. Their Schultze1 affirmed that the placenta is usually expelled with its fcetal surface bulging forwards, so that this presents at the os uteri (v. Fig. 1, A) , and that blood is effused beneath the placenta, which favours its being driven onwards.
Matthews Duncan 2 has described the mode of expulsion of the placenta very clearly, as the result of his own clinical observations. He shows that the usual mode of its expulsion is that represented in Fig. 1, B ; that thus the placenta passes the cervix in the smallest bulk, and there is no retro-placental haemorrhage; that the mode of expulsion described by Schultze is due to traction from below.
Ahlfeldz is, as far as I know, the only one who has studied the mechanism of the separation of the placenta on a uterus from Porro's operation. As Fig. 1 .) The drawing is accurate. The colour is taken from that of Prep. II., as the nitrate of silver has destroyed the natural colour. I may mention that in Plates III., IV., and VI., the colour of the mounted sections is as far as possible reproduced; by the method of hardening and mounting described above, I have succeeded in retaining so much of the natural colour that it seemed quite worth while to reproduce it in the Plates.
In Plate I. we see the anterior wall, the fundus, and the posterior wall of the uterus in section, with the placenta attached to the posterior wall and filling the uterine cavity. The lower portion of the anterior wall does not appear as it fell away after the vertical mesial section was made ; it is indicated by a dotted line.
Measurements taken along a line passing antero-posteriorly through the junction of the upper and middle thirds of the placenta and uterus give the thickness of the structures to be the following: anterior wall, 1A in. (3'2 cm.)?of which the mem-1 The best method of mounting such sections is to embed them between plates of glass with glycerine jelly. This is prepared as follows:?The gelatine is melted, clarified with white of egg, and, when almost cold, strained through flannel; glycerine is added in the proportion of two parts to one of gelatine ; carbolic acid is dropped in, two min. to ?i. of the mixture, to make it keep. I tried various proportions of glycerine and gelatine and other antiseptics, but found the above to answer best. The section may be laid in water to take the spirit out; if it is desired to keep the colour, or any matter which would wash away, it is best to mount it at once. A film of melted glycerine jelly is poured on one plate of glass ; the preparation is laid upon this in the same way as a cover glass is laid on a section, which prevents air-bubbles from forming below it; a second film of the glycerine jelly is poured on the section, and the other plate of glass laid on with the same precautions. Four The placenta is attached at its margin to the uterine wall. It is a well-known clinical fact that when portions of placenta detach and remain in utero, they are usually from the margin.
The inversion is probably a post-mortem occurrence. The way in which the preparation was kept would prevent the weight of the placenta and clot from dragging in the uterine wall; the uterus must have become retracted off the placenta, partly by muscular contraction, and partly by shrinking in the strong spirit. We see in it the mechanism by which adherent placenta produces inversion in the living subject. It may be that the traction on the cord is not the only factor; the uterine effort to expel a partially detached placenta may start the process, and this is easily completed by traction from below, which does not imitate the natural mechanism of separation as Credo's method does.
Practical Deductions from Preps. I., II., III. The following deductions may be fairly made with regard to the mechanism and management of the third stage; they are only provisional, as the preparations are too few to reason from.
(a.) Mechanism. The membranes are detached to a certain extent by the contraction of the uterine wall resulting from the escape of the liquor amnii and foetus, and probably still further by the squeezing of the folds of membranes against one another and the placenta during subsequent uterine contractions; their expulsion is effected by the placenta dragging them after it as it is expelled. When the membranes do not rupture during the first stage, this process will of course be modified.
The membranes usually separate through the spongy layer, part of which remains inside the uterus. I think, however, that the importance of this spongy layer as favouring the tearing away of the membranes is exaggerated by Langhans. A large proportion of the spaces are artificial structures produced by the tearing up of the tissue; and the reticular appearance of the decidua on the chorion, after expulsion of the membranes, must be due to these as well as to the torn through glands. The plane of separation seems to vary also in different cases, and will be affected also by pathological conditions, which may explain the discrepancy in the results of different investigators: in one of Friedlander's cases, in which the separation took place through the compact (cellular) layer, he says that labour had gone on for several days, and the mucous membrane showed indications of commencing puerperal endometritis.1
The Placenta is detached by the uterus contracting on it as a foreign body; when it has been situated on the anterior or posterior walls, as is usually the case, it is expelled edgeways, as Matthews Duncan has described {v. Fig. 1, A) , the edge being in the line of least resistance (v. p. 237) .
When the placenta is situated on the fundus, a portion of its foetal aspect will correspond to the line of least resistance, and it may then be expelled with the foetal surface first, and folded towards the maternal surface as Schultze has described (v. Fig. 1, B); whether this is the case, and whether under these circumstances a retro-placental hematoma forms, cannot be settled until there has been described a section of a uterus with the placenta attached to the fundus.
The practical inferences may be thus stated:?
1. As the detachment of the placenta is not due to alterations in the placental site, but to the general pressure of the contracting uterus on the placental mass, Credos method of delivering the placenta imitates the physiological one.
2. As the separation of the membranes is a gradual process, the membranes being first folded inside the uterus and remaining attached over a considerable area of the uterine wall, Crede's method, when carried out too early or forcibly, will be injurious; as it may expel the bulky placental mass, but leave the membranes where still firmly attached.
3. The separation of the membranes taking place along two planes, in the subamniotic and spongy layers, the presenting bag of membranes may be formed of the amnion alone.
Crede's method of delivering the placenta has given rise to a great deal of discussion, which is partly due to the fact that it has been misrepresented or misunderstood. In a recent paper,1 called forth by Ahlfeld's attack on his method, he has described his method more fully as follows:? "As mentioned above, this principle comes foremost in my method, viz , to leave the delivery of the placenta as far as possible to the natural powers of the uterus, and to abstain from all internal manipulations through the genitals. But to anticipate the possible danger, viz., profuse haemorrhage, which easily arises from the parturient woman through the placenta remaining too long in the uterus, I advise that, from the birth of the child onwards, the uterus be continuously controlled with the hand laid on it; and the third stage shortened in this way, viz., the natural contractions of the uterus are strengthened by gently and softly rubbing it with the hand, and the contractions which are too long absent are artificially excited. As soon as the hand resting on the uterus feels a more powerful contraction, with which some blood escapes from the genitals and the uterus becomes materially smaller under the hand, it is clasped with the fingers of one or both hands spread out on it; and, kept in the middle of the true pelvis with the fundus directed forwards and upwards, it is pressed gently towards the hollow of the sacrum or rather towards the coccyx, i.e., with the patient lying horizontally on her back, vertically downwards (v. Fig. 3 The retro-pubic cellular tissue is flattened out over the pubes, and contains a large vein. The cellular tissue between the rectum and posterior vaginal wall is also apparently increased in amount.
Other sections described in the thesis referred to show the relations of the Fallopian tubes, ovary, and cellular tissue at the sides of the uterus. The facts brought out in these sections may be thus summed up. In the uterine cavity is-a blood-clot which measures transversely 2| in. (6'4 cm.), and vertically 5^ in. (14 cm.), stopping short at the os internum. It is broad above and tapers to a point below, having the shape of the contracted uterine cavity.
(ib.) Microscopic Examination.?This showed the mass in the uterus to be blood-clot, and not a piece of placenta coated with fibrin. The epithelium is present in the vagina, but not on the cervix; the post-mortem changes inside the uterus and cervix prevent any definite observations on the condition of the mucous membrane.
Practical Deductions from Preps. IV., V., VI. Immediately after delivery, the pubic and sacral segments of the pelvic floor come into apposition again, so that the vagina appears as a cleft. Dr Hart, in an extremely interesting paper on "Some of the Phenomena of Parturition in their Practical Aspects," 1 has drawn attention specially to this, and shown how the access of air is prevented by this mechanism. In the same paper he shows how the curve of the posterior vaginal wall favours the retention of the placenta in the vagina after its expulsion from the uterus, which is best remedied by hooking back the lower part of the wall with the finger.
During the third stage, and after it, the patient should be in the dorsal, or at least in a semi-dorsal, posture ; even when washing out the vagina and uterus this position should be maintained to prevent access of air.
The vagina appears about 4 inches (10 2 cm.) in length immediately after delivery; it has therefore, after its considerable stretching by the foetal head, returned almost to the length which it had before labour began?3^ inches (9 cm.) This appearance is partly due to the shortening of the walls by compression, and a return to their rugous condition; it also proves the elasticity of the walls.2 It is noteworthy also that the epithelium of the vagina is not stripped off like that of the cervix.
The cervix is at first lax, and lies folded beneath the uterus; after a while it regains its tone. The canal, if we can trust to naked-eye characters for defining the os internum, measures 2 inches (5 cm.) 48 hours after delivery, as compared with 1| inches (3'8 cm.) before labour. The mucous membrane is broken up by ecchymoses, and has lost its epithelium on the surface.
The uterine cavity contains blood-clot, which is probably a prolongation of the thrombi at the placental site.3 The mode of production of the thrombi at the placental site was first described by Friedlander,4 and his results are confirmed by Leopold.5 Prom the uteri removed by Porro's operation, we saw that the greater part of the spongy layer of the decidua remains in the uteri post-partum. Unfortunately the post-partum uteri, owing to post-mortem changes, do not allow us to form any conclusion as to the subsequent changes in this layer. 
